The alkaloid extract of the aerial parts of Psychotria myriantha (Rubiaceae) displayed antichemotactic activity on polymorphonuclear leukocytes (PMN) assessed by the Boyden chamber assay. On analysis of the crude extract by LC/APCI/MS and LC/UV/DAD, two major constituents could be detected. In order to rapidly identify the active compounds, a microfractionation was conducted during LC/UV/DAD analysis. By this means, both the collected compounds could be assayed separately in the Boyden chamber and were shown to inhibit PMN chemotaxis. Their isolation was performed by semi-preparative HPLC and their structures elucidated by classical spectroscopic methods, including UV, NMR, MS and HRMS. Both compounds showed characteristics of monoterpene indole glucoside alkaloids; one of them was identified as strictosidinic acid and the other was a new natural product, myrianthosine. The antichemotactic activity of the compounds may be related to an antiacute inflammation activity.
A polar alkaloid-rich extract of P. myriantha aerial parts was prepared as described in the experimental section. In order to identify the constituents, the alkaloid extract was analyzed by LC/UV/MS, with an atmospheric pressure chemical ionization (APCI) interface. Compound 1 gave an ion at m/z 517. 1 [M+H] + , while compound 2 gave a molecular ion at m/z 531.0 [M+H] + (Figure 1 ). The UV spectrum of compound 1 showed absorptions of an indole chromophore (226 and 280 nm), while compound 2 showed three absorptions due to an extended chromophore at 240 (sh), 290 and 350 nm ( Figure 1 ) [4] . LC microfractionation was performed on the extract and the inhibition of polymorphonuclear leukocyte (PMN) chemotaxis by an antichemotactic assay in a modified Boyden chamber was assessed in collected fractions. By this means, inhibition properties could be rapidly linked to two of the LC peaks at retention times of 11.0 and 12.5 min. The migration (μm) of PMN control cells and PMN treated with P. myriantha extract, 1 and 2 are shown in Table 1 as mean ± S.D.
For full structure determination, 1 and 2 (Figure 2) were isolated by semi-preparative HPLC. Compound 1 was identified as strictosidinic acid by comparing its data with those of published values [6] . Compound 2 was isolated as an amorphous solid. The high-resolution electrospray mass spectrum (HRESI/MS) showed a [M+H] + peak at an exact mass of m/z 531.2344 corresponding to the formula C 27 H 35 N 2 O 9 , suggesting the presence of an additional methyl group when compared to compound 1. A careful analysis of 1 H, 13 C and 2D NMR data indicated the presence of an open secologanin unit. As observed for compound 1, the 1 H NMR spectrum showed the presence of four signals at  δ H 8.17 (H-9, J = 7.81 Hz), 7.20 (H-10, J = 7.33 and 7.81 Hz), 7.50 (H-11, 7.33 and 7.81 Hz), 7.56 (H-12, J = 7.82 Hz), attributed to the aromatic protons of the indole moiety. However, the presence of two doublets at δ H 7.93 (H-6, J = 4.8 Hz) and 8.23 (H-5, J = 4.8 Hz) indicated the presence of a double bond between the carbons H-6 and H-5. Analysis of the COSY and the HMBC spectra for the remainder of the molecule suggested the presence of a secologanin unit. All the same, careful analysis of these data revealed some differences when compared with 1. The HMBC spectrum showed correlations between the signal at δ H 1.00 and δ C 119 (C-18), 135 (C-19) and 96 (C-21) suggesting the presence of a methyl group in position C-20. These data indicated that the ring of the secologanin was open. The attachment of the open secologanin unit to the β-carboline skeleton was ascertained from the HMBC spectrum. The correlations between the methine proton at C-3 (δ H 3.11), and the carbon at C-15 (δ C 30.5) suggested the attachment of the unit at C-3. These data led to the structure of compound 2. The HMBC spectrum of compound 2 showed correlations between the anomeric proton at δ H 4.50 and the carbon at δ C 95.4, suggesting the presence of a sugar moiety attached to C-21. The 2D NMR experiments (COSY, HMBC and HSQC) allowed the identification of the sugar as β-glucose. Acid and enzymatic hydrolysis confirmed the presence of β-D-glucose. These results pointed to a new natural product named myrianthosine. Psychotria, one of the largest genera of angiosperms, is taxonomically complex and has been the object of investigation by several authors. Due to classification uncertainties, this genus has been placed close to Cephaelis and Palicourea [7, 8] . Based on morphological parameters and geographical distribution, different authors suggested the division of Psychotria into three subgenera: Psychotria (pantropical), Tetramera (species from Africa and Madagascar) and Heteropsychotria (including the remainder of the neotropical species) [9] [10] [11] .
Polyindoline alkaloids are the main metabolites found in the Psychotria genus, resulting from condensation of N(b)-methyltryptamine moieties [12] [13] [14] [15] [16] . These alkaloids have been found particularly in species classified into the subgenus Psychotria.
On the other hand, the subgenus Heteropsychotria has been characterized by the presence of monoterpene indole alkaloids. Isodolichantoside, correantoside, correantines A, B and C, 20-epi-correantine B, correantine and 10-hydroxycorreantoside were isolated from leaves of P. correae growing in Panama [17] .
From Heteropsychotria species found in the forests of Southern Brazil, glycosylated indole alkaloids have also been identified, such as lyaloside, strictosamide and naucletine from P. suterella [5] ; umbellatine from P. umbellate [18] ; brachycerine from P. brachyceras [3, 4] ; and N-β-Dglucopyranosyl vincosamide from P. leiocarpa [2] . Some Psychotria species were formerly included in the genus Cephaelis, which is considered by some authors as a synonym of the subgenus Heteropsychotria [8, 11, 16] . However, Cephaelis alkaloids are usually tyrosine derivatives, whereas monoterpene indole alkaloids found in Heteropsychotria species are tryptophan derivatives [2] . The observation of different alkaloid profiles in different subgenera illustrates the importance of chemical analysis of Psychotria species, which may help to establish new groupings within this genus. Alkaloid type segregation among Psychotria species may also be related to their geographical distribution. It is remarkable that indole monoterpene alkaloids seem to be a constant feature in neotropical Psychotria, as observed for species occurring in Southern Brazil [2] [3] [4] [5] as well as in Panama [17, 19] . The presence of compounds 1 and 2 in P. myriantha corroborates this observation. From the biogenetic point of view, indole monoterpene alkaloids are synthesized from tryptamine and the iridoid secologanin. Different secologanin derivatives have been reported to condense with tryptamine, such as the 10-oxo-1-epi-loganin precursor in brachycerine isolated from P. brachyceras [3] . The present work is the first report of an indole monoterpene alkaloid (2) incorporating an open ring of a secologanin derivative with an additional methyl group. Despite work done on the intermediates in the biosynthesis of secologanin [20] , there is no precedent for the monoterpene moiety in the literature, and consequently a biosynthetic scheme for myrianthosine has not been attempted. The fact that strictosidinic acid (1) and myrianthosine (2) are genuine alkaloids of P. myriantha was confirmed by LC analysis of rapidly prepared ethanolic extracts of fresh leaves without acid/base extraction.
Strictosidinic acid (1) has previously been isolated from Hunteria zeylanica (Retz.) Gardner ex Thwaites (Apocynaceae) and has shown analgesic and antipyretic activities in mice after oral administration [21] . In the present work, it has been demonstrated that this alkaloid, together with myrianthosine (2), are responsible for the activity of the alkaloid extract of P. myriantha and were able to inhibit in vitro polymorphonuclear leukocytes (PMN) chemotaxis (Table 1) . This activity has been demonstrated for some second-line anti-inflammatory drugs, such as D-penicillamine [22] . The inhibition of PMN chemotaxis reported here may be involved in the mechanism of the previously published antipyretic and analgesic activities of strictosidinic acid (1) [21] and the analgesic activity of P. myriantha extract [23] .
Experimental
General: Optical rotation [α] D was determined using a Perkin-Elmer 241 polarimeter (MeOH, c in g/100 mL). 1 
Extraction and isolation:
Dried leaves (823 g) were extracted with EtOH (3.5 l) at room temperature. The extract was concentrated under vacuum at 40 °C and an alkaloid extract was obtained by classical acid/base extraction. In addition to the alkaloid rich CH 2 Cl 2 extract, it was noticed that the aqueous fraction was also positive for alkaloids with Dragendorff reagent. In order to extract these alkaloids, a second partition was conducted between the residual aqueous fraction and n-BuOH. The butanolic extract (1 g) was purified by semipreparative HPLC using Symmetry-Prep column Enzymatic hydrolysis: Compounds 1 and 2 were treated with β-D-glucosidase in 1 mL NaOAc buffer (pH 5.0) for three days at 40°C. The aglycones were extracted by partition with n-BuOH, and submitted to LC/UV-DAD analysis hydrolysis in order to confirm hydrolysis.
Antichemotactic assay: Chemotaxis was measured in a Boyden chamber by the method previously described [24] . Prior to the chemotactic assay, rat leukocytes were treated with 100 μg/mL of each sample (alkaloids and extract), at 37°C for 1 h. Plasma collected from rats was incubated at 37°C for 30 min with 65 μg/mL of lipopolysaccharide (LPS) from Escherichia coli, and then diluted in Hanks buffer 1:5 (v/v). Chemotactic migration of leukocytes through an 8.0-μm cellulose nitrate filter, towards the chemotactic stimulant (LPS treated plasma) was measured after incubation for 1 h at 37°C using the micrometer on the fine-focus knob of a Nikon Alphaphot-2 YS2 microscope. The distance from the upper surface of the filter to the lower surface of focus still containing two cells allowed the evaluation of leukocyte migration in five microscopic fields per filter. The assay was carried out in duplicate and measurements were statistically analyzed by Student's t-test, using genistein as positive control.
Strictosidinic acid (1)
Amorphous powder.
[α] 25 D : +143.14° (c 0.1, MeOH). Rf: 0.30: TLC system: ethyl acetate / acetic acid / formic acid / water (100:11:11:10). 1 
